Using a mobile ambulance the quality of diabetes care was evaluated, according to the recommendations of the St. Vincent Declaration, in 95 % of all known diabetic patients (n = 395) in a geographically defined rural area of Austria with 7871 inhabitants. Fourteen of the 395 patients had Type I (insulin-dependent) diabetes with age at onset of diabetes below 30years. Of the 375 patients examined (women 61%, age 66 + 13 years, median diabetes duration 6 years) 16 % were treated with insulin and 47 % with oral agents; HbAlc levels were 7.3 + 1.7 %. Prevalence of known hypertension was 54%; 68% of these patients had their blood pressure uncontrolled (systolic >_ 160 and/or diastolic > 95 mm Hg); a further 15 % of patients with previously unknown hypertension had blood pressure values of > 160 and/or E 9 5 m m H g . Urinary albumin concentrations of > 200 mg/1 were found in 15 % of patients, 2 % had a serum creatinine level of > 177 gmol/1, no patient had renal replacement therapy. Six patients (1.5 %) were blind. Screening for retinopathy identified six patients (out of 317 in whom the retina could be evaluated) for whom consultation with an ophthalmologist as soon as possible was recommended. Of the total patient group (n = 395) 20 patients (5 %) had foot complications (amputations and/or ulcers): 14 patients had a total of 21 lower limb amputations (eight above knee, six below knee, seven below ankle); eight of these 14 patients lived in a nursing home; 11 patients had a total of 13 foot ulcers. In conclusion, in this diabetic population quality of diabetes care was satisfactory with respect to glycaemic control, whereas the high rates of uncontrolled hypertension and above ankle amputations appear amenable to improvement. This study shows that through systematic assessment of the quality of diabetes care specific local needs and deficiencies can be identified in order to propose respective interventions in health care practices.
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Representatives of government health departments and patient organizations from all European countries met with diabetes experts under the aegis of the Regional Ofrices of the World Health Organization and the International Diabetes Federation in St. Vincent, Italy in October 1989. The meeting led to the St. Vincent Declaration, a statement of intents and recommendations to implement policies to reduce morbidity and mortality from diabetes. Some of the major targets are to reduce new blindness due to diabetes by one third or more, to reduce numbers of people entering end-stage diabetic renal failure by at least one third, and to reduce by one half the rate of limb amputations for diabetic gangrene. In order to implement these demanding tasks the St. Vincent Declaration urges quality audit of diabetes health care to be performed at regional and national levels [1] . Following the recommendations of the St. Vincent Declaration we initiated a pilot project in order to assess the quality of diabetes care in a rural area of Austria. The primary aim of the study was to examine all known diabetic patients within a geographically defined area.
Subjects and methods
The study was performed in the community of Pinkafeld/Wiesfleck/Riedlingsdorf, in the Federal State of Burgenland, Republic of Austria. In 1989/1990 the community had 7871 inhabitants (53% women; age: less than 15 years 17 %, 15 to less than 60 years 62 %, 60 years or more 21%; 7 % 75 years or more); sex and age distributions were comparable to those of the Burgenland and of the total population of Austria [2] . Primary health care for the community was provided by four general practitioners (one of them being M.S.). These physicians also provided all aspects of diabetes care, except for eye examinations, which are carried out by consultant ophthalmologists. For particular cases patients could be referred to two speciafized diabetes clinics approximately 200 kilometres away.
Identification of pemons with diabetes
Firstly, the proportion of inhabitants who had consulted one or more of the four family physicians during the preceding 3 years was assessed by analysing all patient records at the physicians' offices and verifying them against the community registration lists; 52 % had been registered in at least one practice, 30 % in two, 5 % in three, and 0.2 % in all four practices; only for 13 % of the entire population of the community had no consultation been documented during the preceding 3 years. Secondly, all patient charts were reviewed for identification of the persons with diabetes. A person was classified as having diabetes either if there was current or previous treatment with antidiabetic drugs, or if WHO criteria for diabetes were fulfilled [3] , or -in case only a single abnormalblood glucose level [3] was documented -if the level of gIycosylated haemoglobin was elevated. Patients with uncertain diabetes, e.g. those with a single abnormal blood glucose measurement, were also identified. All analyses of patient records were done by two trainee physicians under supervision of the general practitioners. All identified persons were invited, at short notice by one of the four physicians, to participate in the examinations. The study was approved by the local medical association and was performed according to the Helsinki declaration of 1983.
Examination of the patients
All examinations were performed within 6 weeks by a team of two physicians (I.M. and M.B.) and a specially trained diabetes nurse from Dttsseldorf using a mobile ambulance. The Mercedes van, donated by Boehringer Mannheim (Mannheim, FRG) was converted to allow the mounting of a non-mydriatic CR4-45NM eye camera (Canon Europe, Amstelveen, The Netherlands), and a dry chemistI3~ laboratory including a Reflotron Reflectance Photometer (Boehringer Mannheim). For about one week (including Saturdays and Sundays) the van was placed close to each of the four practices. Mobile patients were asked to come to the van for examination, immobile patients were visited at their homes.
The examination protocol used an extended and adapted version of a preliminary draft of a data collection sheet prepared by the DO IT ~iabetes care Optimization through Information Technology) EASD Study group for assessment of the quality of diabetes care following the recommendations of the St. Vincent Declaration [a recent version of the data collection sheet is available from Dr. K.Piwernetz, Klinikum Bogenhausen, Englschalkingerstrasse 77, 8000 Mttnchen, FRG] The investigation of the patients comprised a structured interview, physical examination, fundus photography, and laboratory tests. The interview included questions concerning previous episodes of hyperglycaemic emergencies treated in hospital, severe hypoglycaemia (requiring third party assistance with treatment with i.v. glucose or glucagon injection), history of stroke and myocardial infarction, previous eye examinations and eye diseases, and symptoms indicative of distal symmetrical polyneuropathy. Height and body weight were assessed with the patients wearing light clothes and without shoes. Blood pressure was measured twice in the sitting position at the end of the examination by the nurse using a standard sphygmomanometer according to WHO recommendations; the mean of the two measurements was used for anaIysis. Examination of the feet included palpation of pulses and screening for sensation loss using the Rydel-Seiffer Tuning Fork as described by Liniger et al. [4] ; accordingly, a subject was considered at risk for the development of lower limb ulcerations if the tuningfork score was equal to or less than four on one or both first metatarsals. In the case of a foot lesion or an ulcer, a photograph was taken for documentation. Non-mydriaticretinal photographyusing a Polaroid Nm 600 was performed as previously described [5, 6] in all patients able to walk into the van. In cases where the pupils did not sufficiently dilate, whenever possible, pharmacological mydriasis was induced with 1% tropicamide eye drops. In all subjects a macula centred photograph was obtained of one eye. If there was any hint of retinopathy on this first photograph, a picture of the other retina was I. Mt~hlhauser et al.: Quality of diabetes care taken as well. All photographs were additionally examined by two independant experts in D%seldorf. In patients not able to walk into the van fundoscopy was performed by one of us (M.B.) or, if available, the report of a recent examination by an ophthalmologist was used. A random venous blood sample was taken for immediate determination of serum concentrations of glucose, cholesterol, HDL-cholesterol, triglycerides, and uric acid. Serum was stored at -20°C for later determination of serum creatinine in patients with urinary albumin concentrations of more than 200 mg/I; for determination of HbAI~ values a capillary blood sample was taken using the Diamat HbAI~ Test system (Mttnchen, FRG). The specimens were sent to Dtisseldorf for analysis with the Bio-Rad Diamat analyser within 3 days. The normal range of the method is 4.6 to 6.0 (SD 0.35 %), coefficient of variation tess than 2 %. Urine-analysis was performed in a fresh sample of urine with the Combur q dry chemistry test strip (Boehringer Mannheim). In addition, the urine was centrifuged and samples stored at -20 °C for later determination of albumin concentrations using a radioimmunoassay as previously described [7] at the Dt~sseld0rf laboratory. A final report about the examinations was sent to the patients and their physicians.
Statistical analysis. All data were analysed at Dasseldorf University.
Data are presented as means _+ SD, as medians (25 % to 75 % quarttiles) or as otherwise indicated.
Results
T h e r e were 395 diabetic patients receiving their p r i m a r y care from the four general practitioners. Based on m a n ifestation of diabetes below age 30 years a n d the usual clinical criteria [3] 14 of the 395 patients had Type i (ins u l i n -d e p e n d e n t ) diabetes mellitus. O f the 395 patients 375 (95 %) took part in the study; 36 patients (9 %) were nursing h o m e residents. Figure I shows the distributions of current age a n d age at diagnosis of diabetes of the 375 patients, who participated. Table I summarizes further p a t i e n t characteristics, c u r r e n t t r e a t m e n t , a n d b l o o d pressure data. Table 2 s u m m a r i e s the l a b o r a t o r y measurements, a n d Table 3 Means + SD or medians (25 % to 75 % quartiles); IHD, ischaemic heart disease; CF, cardiac failure; BE blood pressure. BP < 160 and < 95 mmHg and hospital admissions. No patient had renal replacement therapy. Of the 14 Type 1 diabetic patients 12 could be examined (six women, mean age 23 +15 years, diabetes duration 13 _+ tl years). Their mean HbAlo levels were 7.9 + 1.8 %, and the incidence of severe hypoglycaemia was 0.14 cases per patient per year; four of the 12 patients had non-proliferative retinopathy and an increased urinary albumin concentration.
Foot complications
Foot pulses were absent uni-or bilaterally in 10 % of the patients aged 60 years or less and in 19 % of the older patients; a vibration sensation score of equal to or less than four was found in 13 % and 31%, respectively; symptoms compatible with peripheral neuropathy were reported by 14 % and 18 %, respectively. Of the younger patients two had bilateral below ankle amputations; of the older patients 11 had a total of 15 amputations (eight above knee, four below knee, three below ankle). Of the 13 patients with amputations seven lived in a nursing home. The causes for amputation appeared to be due solely to diabetic neuropathy (n = 3), to diabetic neuropathy and peripheral atherosclerotic disease (n = 3), mainly due to atherosclerotic disease (n =4), atherosclerotic disease and neuropathy associated with severe alcoholism (n = 1), paralysis following cerebral infarction (n = 1), and unknown (n = 1). In addition, there were two patients with limb ampntations due to trauma, not related to their diabetes. Five patients with an amputation and absent vibration sensation additionally had acute ulcers either on one side (n = 3) or on both sides (n = 2); there were five other patients with one ulcer each, and one patient had a healed plantar ulcer.
Eye complications (Table 4) Retinal photography was performed in 97% of the younger and 93 % of the elderly patients; pupils were dilated in 16 % and 29 %, respectively; the retina could not be seen in one younger and 43 elderly patients. Reasons for blindness of both eyes were diabetic retinopathy (n = 2), cataract (n = 2), or uncertain (n = 2), and of a single eye diabetic retinopathy (n = 3), diabetic retinopathy and cataract (n = 1), cataract (n = 3), senile macular degeneration (n =2), trauma (n =2), congenital (n =2), neuritis (n =1), tumour (n =1), thrombosis (n = 1), and uncertain (n = 1); no proliferations were identified; 49 % of the patients with retinopathy reported having consulted an ophthalmologist because of their diabetes during the preceding year. No patient required immediate referral to an ophthalmologist. Consultation with an ophthalmologist as soon as possible was recommended for six patients. In persons with a known diabetes duration of 5 years or less (n = 180), eight (4 %) had non-proliferative retinopathy and there was no blindness due to diabetic retinopathy; in those with a diabetes duration of 15 years or more (n = 74) prevalence of retinopathy was 53 %. In the subgroup of patients in whom diabetes was diagnosed above age 60 (n = 159) retinopathy was present in only 13 patients (11% of 114 patients with retinal evaluation); 12 patients had only mild background retinopathy.
Data related to patient self care
Of the younger patients 12 % and of the elderly 5 % reported performing blood glucose self-monitoring; 15 % and 8 %, respectively, reported performing urine glucose monitoring. Of the insulin-treated patients (n = 62) 55 % performed some kind of metabolic self-monitoring; 25 % 
(0.5%).
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"percentages of patients with retina evaluation had been trained in the self-adaptation of their insulin dosages, and 61% carried carbohydrates for the treatment of hypoglycaemia.
Subgroup of patients not examined
Twenty patients (nine women) either declined to participate (n = 11), or an appointment for the examination could not be arranged within the study period (n = 9). Their age was 60 + 13 years, seven patients were "treated with insulin, 10 with oral antidiabetic agents. One woman (61 years old, insulin-treated) had bilateral below knee amputation because of diabetes and lived in a nursing home. One man (71 years old, insulin-treated) was in hospital because of a foot ulcer. None of the patients were blind.
Non-diabetic patients
A group of 123 patients treated by the four general physicians, in whom a previously suspected diagnosis of diabetes was not confirmed during the study, were also examined. For comparison of profiles of patient characteristics and health care practices some results concerning these patients are presented in Tables i to 4 . One subject had traumatic below ankle amputation. One subject had two plantar ulcers following cerebral stroke. Foot pulses were absent in 7 % of subjects; a vibration sensation score of equal to or less than four was found in 13 %, and syruptoms compatible with peripheral neuropathy were reported by 4 % of patients.
Discussion
In the present study 95 % of all known diabetic patients within a geographically defined area were examined according to the recommendations of the St. Vincent Declaration [1] . The prevalence of diabetes was found to be 5 %. Previous surveys in Austria [8] and Germany [9] had yielded prevalence rates of about 4 %.
There is an almost complete lack of information concerning the overall quality of diabetes care in unselected diabetic populations. Among the few studies that exist [10] [11] [12] 14, 15] the Wisconsin study from the United States is the most comprehensive [10] [11] [12] . However, the method used for case ascertainement in that study yielded a diabetes prevalence of only 1% [10] , a certain underestimation in the light of a recent survey from Minnesota reporting rates of about 8 % for Type 2 (non-insulin-dependent) diabetes [13] . In addition, patients institutionalized in nursing homes and disability centres were not evaluated [10] . Likewise, in two smaller European studies [14, 15] estimated prevalence rates of diabetes were less than 2 %, again indicating bias in patient selection. The differences in the completeness of patient recruitment have to be taken into account when comparisons are made between the findings of the present investigation and other studies.
In the present study, 1.5 % of the diabetic patients were blind. This estimate for the prevalence of blindness and the role of diabetic retinopathy as a causal factor corresponds well with a recent population-based study from Germany [16] . Markedly higher prevalence rates for diabetic eye disease than in the present investigation have been reported in the Wisconsin study [10] [11] [12] . In the present survey only 4 % of patients with a diabetes duration of up to 5 years had non-proliferative retinopathy, whereas in the Wisconsin study in persons who had diabetes for less than 2 years about 26 % had any retinopathy and about 3 % had proliferative retinopathy [11] . Comparable findings have been reported from the United Kingdom Prospective Diabetes Study (UKPDS) of maturity onset diabetes [17] ; in that study retinopathy was observed in 24 % of patients within 6 months of diagnosis of diabetes, and of those eyes with retinopathy, more than 3 % had severe preprotiferative retinopathy. Apart from the fact that the two latter studies have been particularly focussed upon the detection and progression of diabetic eye disease by applying most sensitive methods for retinal evaluation, whereas our cross-sectional study merely aimed at screening for diabetic retinopathy, there are several factors which appear to contribute to these differences. Due to the characteristics of the health care system diabetes is being diagnosed at an earlier stage in the Austrian patients; the patients in the Wisconsin study were, to a much higher extent, insulin-treated and they were metabolically considerably less well-controlled than the patients in this study. Taken together, these differences in patient characteristics and data collection may easily explain the increased severity of diabetic eye disease in the Wisconsin study compared to this investigation.
Of the 21 lower limb amputations registered in this survey, as expected about half were predominantly due to peripheral atherosclerotic disease and the other half were mainly due to the sequelae of neuropathic foot complications. It is of note that a high percentage of amputations were performed above the knee and below knee with relative infrequent below ankle surgery. Furthermore, neuropathic tdcers were seen in practically all remaining limbs of amputated patients with peripheral neuropathy. Both of these findings should be amenable by applying the multidisciplinary approach for tertiary prevention concerning the diabetic foot syndrome as developed and evaluated by a number of diabetes centres [18] [19] [20] [21] .
In this survey glycaemic control as judged from HbA~o levels compares favourably with respective data from the Wisconsin study [11] and other reports [14, 15, 22] . Nevertheless, the frequency of severe hypoglycaemia was consistent with comparable data from other studies [23, 24] , i.e. there was no indication for an increased risk of hypoglycaemia associated with the relatively low HbA~ levels.
On average, the patients had been hospitalized for 6.5 days during the year preceding the study. Although no systematic data on the frequency of hospitalizations are available for the general population of Austria, these figures indicate increased in-patient treatment for the diabetic population studied when compared with the 123 non-diabetic patients who had been subjected to the survey in this study (2.7 hospitalization days during the I. Mtthlhauser et al.: Quality of diabetes care preceding year). Only about 25 % of the hospital admissions were reportedly due to diabetes, indicating the important role of concomitant diseases and/or complications for the patients' morbidity. In this context, the high prevalence of arterial hypertension and the low percentage of satisfactorily controlled blood pressure values in these patients despite quite extensive antihypertensive medication when compared to the general population of hypertensive subjects [25] represents an important finding of this study. Remarkably, data on the overall quality of hypertension care in diabetic patients are lacking in the literature.
In conclusion, this pilot study describes the methodology and feasfbility of a quality assessment of overall diabetes care in unselected patient populations based upon a model project in a geographically-defined population of 395 diabetic patients under the care of four general practitioners in a rural district of Austria. In this pilot project, overall metabolic control compared favourably with similar surveys of diabetic populations. The need for an improvement in diabetes care became particularly apparent with regard to foot care and the prevention of lower limb amputations. The use of oral antidiabetic agents in Type 2 diabetes should be further reduced and the overall quality of antihypertensive therapy needs improvement. An effective intervention to improve these areas of diabetes care should be the implementation of effective systems of structured patient education concerning foot care [18] [19] [20] [21] , non-drug therapy of Type 2 diabetes [26] and hypertension [27, 28] . It is only through systematic assessments of the quality of diabetes care, such as conducted in this study in accordance with the policies of the St. Vincent Declaration, that the specific (local) needs and deftciencies can be identified and respective interventions into health care practices can be proposed.
